Introduction
Substance use disorders (SUDs) are a significant problem among military veterans and are associated with numerous deleterious effects. [1] [2] [3] There are a number of services and interventions available to help reduce SUDs among veterans, including both behavioral and pharmacological treatments. The aims of this review are to provide information on the epidemiology of SUDs among military veterans, clinical characteristics of SUDs, and options for screening and treatment. Challenges and barriers to treatment are also discussed. For the purposes of this review, the focus is primarily on veterans who previously served in the military (i.e., are now retired or separated from the military). Additionally, much of the available research on SUDs among military veterans focuses on Department of Veterans Affairs (VA) services and patients. Notably, some of the features of VA care, such as integration and relatively easy access to specialty mental health care and/or treatment for SUDs, which are discussed in this review, may not be present in non-VA treatment settings.
Despite numerous attempts by the VA and other agencies over the past two decades to reduce problematic substance use, rates of SUDs in veterans continue to rise. SUDs are associated with substantial negative correlates, including medical problems, other psychiatric disorders (e.g., depression and anxiety), interpersonal and vocational impairment, and increased rates of suicidal ideation and attempts.
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One study of military personnel found that ~30% of completed suicides were preceded by alcohol or drug use, and an estimated 20% of high-risk behavior deaths were attributed to alcohol or drug overdose. 5, 6 Given the deleterious associations with SUDs, greater attention to the identification of effective, evidence-based treatment is critically needed. In this paper, we review the prevalence of SUDs among veterans as well as options for treatment. Articles selected for inclusion in this overview were chosen following an extensive literature search in PubMed using relevant key words (e.g., military substance use disorders, veteran substance use disorders, and veteran addiction). Preference for inclusion was given to articles published in the past 10 years.
Diagnostic criteria
SUDs are defined in the Fifth Edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
7 as a pattern of use that results in marked distress and/or impairment, with two or more symptoms occurring in the past year (see Box 1 for DSM-5 diagnostic criteria). The DSM-5 marked the transition of SUD from a categorical model of severity (previously defined as "abuse" or "dependence") to a more dimensional model in which SUDs are qualified as mild, moderate, or severe, based on the number of symptoms endorsed by the patient. 7 
Prevalence rates
Prior to presenting epidemiological data, it is important to note that many VA-based studies published prior to the release of DSM-5 in May 2013 used The International Classification of Diseases, Ninth Revision (ICD-9) diagnosis codes (which roughly correspond to the DSM-4 criteria). Differences in diagnostic criteria may lead to some important differences in rates of SUDs among those utilizing VA care. For example, previous studies have concluded that prevalence rates of SUDs differ based on the specific criteria used, with studies using diagnostic criteria (i.e., DSM) reporting higher rates of SUDs when compared to studies using administrative data (i.e., ICD-9). 8 Additionally, because not all veterans choose to utilize VA health care services and only a percentage of patients receive mental health care through the VA and receive a diagnosis, VA diagnostic rates may not reflect true prevalence rates, even among VA patients. Furthermore, studies presenting data solely from veterans that utilize the VA do not capture substance use rates among all military veterans and may have a selection bias, as not all veterans receive care through VA hospitals. 9 The most prevalent types of substance use problems among male and female veterans include heavy episodic drinking and cigarette smoking. 9 Among veterans presenting for first-time care within the VA health care system, ~11% meet criteria for a diagnosis of SUD. 3 Consistent with the general population, alcohol and drug use disorder diagnoses are more common among male than female veterans (10.5% current alcohol use disorders and 4.8% current drug use disorders among male veterans; 4.8% current alcohol use disorders and 2.4% current drug use disorders among female veterans) and are more common among non-married and younger veterans (i.e., <25 years old). 3 Demographics associated with higher rates of SUDs (e.g., young, male) in the general civilian population make up a greater proportion of the military population, which could contribute to an increased risk of certain SUDs relative to civilians. 2 
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Substance use disorders in veterans these stressors, such as post-traumatic stress disorder (PTSD) and depression. 12, 13 Additionally, interpersonal traumas (e.g., histories of child physical or sexual abuse) have been shown to mediate the risk of developing an SUD among military veterans, and some individuals join the military to escape adverse home environments. 14, 15 Furthermore, age is an important predictor of SUD prevalence, with higher rates of SUDs associated with younger age. It is important to keep in mind that many estimates lump together all age groups despite significant variation by age. For example, a recent epidemiological study found that among male veterans, the overall prevalence of substance abuse was lower than rates of civilian substance use when all ages were examined together. 9 However, when looking at the pattern for male veterans aged 18-25 years only, the rates of substance abuse were higher in veterans compared with civilians.
Specific substances
Despite strict US military policies implemented in 1986 to reduce problematic alcohol consumption, heavy drinking and alcohol use disorders are common among military personnel. 2, 16 Policies tend to be enforced with inconsistency, and heavy alcohol consumption has long been a cultural norm used for recreation, stress relief, and socializing among military personnel.
1,2 Alcohol use disorders are the most prevalent form of SUD among military personnel. 3, 17 A study examining data collected as part of the National Survey on Drug Use and Health found that, compared to their non-veteran counterparts, veterans were more likely to use alcohol (56.6% vs 50.8% in a 1-month period), and to report heavy use of alcohol (7.5% vs 6.5% in a 1-month period). 18 Furthermore, negative consequences from alcohol use (e.g., interpersonal, legal, and professional) are about twice as likely among binge drinkers relative to non-binge drinkers (9% vs 4%), and among heavy drinkers relative to binge drinkers (9% vs 19%). 19 High levels of combat exposure confer greater risk of problematic alcohol use; those with high levels of combat exposure are more likely to engage in heavy (26.8%) and binge (54.8%) drinking relative to other military personnel (17% and 45%, respectively). 19 These increasing rates of problematic drinking are particularly concerning, given that alcohol is the fourth leading cause of preventable death in the general US population, and that alcohol-impaired driving accounts for 31% of all driving-related fatalities. 20, 21 Among veterans, specifically, studies demonstrate that alcohol use increases risk of interpersonal violence, poorer health, and mortality. 22, 23 Misuse of prescription drugs, such as opioids, is on the rise among veterans. 16 Opioids, which are one of the most addicting prescription drugs available, 25 are being prescribed at increasing rates to veterans to address issues such as migraine headaches and chronic pain. 26 From 2001 to 2009, the percent of veterans in the VA health care system receiving an opioid prescription increased from 17% to 24%, and the number of prescriptions written for pain medication by military physicians has more than quadrupled. 27, 28 From 2003 to 2007, chronic opioid use (i.e., 6 months or longer) among young veterans in the VA health care system increased from 3.0% to 4.5%. 29 On average, patients were prescribed two different opioids and had three different prescribers. 29 Of these opioid prescriptions, the majority were for oxycodone (46.9%), hydrocodone (39.5%), or codeine (6.8%). 30 Mental health diagnoses increase the likelihood of receiving an opioid prescription. Specifically, veterans with a diagnosis of PTSD (17.8%) or another mental health disorder (11.7%) were more likely to receive an opioid prescription than those without mental health diagnoses (6.5%). 31 As compared to veterans without a mental health diagnosis, those with a diagnosis of PTSD receive higher doses of opioid medications, are more likely to receive a simultaneous prescription for additional opioids or for a sedative hypnotic, and are more likely to receive an early refill. 31 Unfortunately, research suggests that those with mental health disorders are also more likely to develop opioid use disorders and to experience a number of adverse clinical outcomes (e.g., inpatient or emergency room admissions, opioid-related accidents and overdoses, and violence-related injuries). 27, 31 Illicit drug use among veterans is roughly equivalent to their civilian counterparts (4% in the past month reporting use of any illicit drug). 18 Marijuana accounts for the vast majority of illicit drug use among veterans (3.5% report marijuana use, 1.7% report use of illicit drugs other than marijuana in a 1-month period). 18 From 2002 to 2009, cannabis use disorders increased >50% among veterans in the VA health care system. 32 Finally, data suggest that veterans are more likely to be smokers, and age-adjusted prevalence of smoking is higher among veterans than matched civilian groups (27% vs 21%). 33 Of concern for medical outcomes, more veterans than civilians with coronary heart disease are smokers. 33 Furthermore, cigarette smoking accounts for 23% of cancer-related deaths among veterans who are former smokers, and 50% of cancer-related deaths among current smokers. 
Treatments
There are a number of services and interventions available to help reduce SUDs among veterans. These include both behavioral and pharmacological treatments, and range on a spectrum from preventive screening to residential treatment programs. SUD treatment services are available to veterans connected with VA Medical Centers (VAMC) across the country. However, many veterans are not connected with a local VAMC and even when they are, access to care can be challenging. This is especially true for rural veterans who may not have a qualified provider in the area (see "Treatment challenges" section for more discussion on these issues). 35 The sections below focus on psychotherapies and pharmacotherapies typically utilized to treat SUDs among veterans. In addition to these behavioral and pharmacological interventions reviewed below, however, veterans with SUDs are encouraged to try self-help groups, such as Alcoholics Anonymous (AA) and Narcotics Anonymous (NA), which are free of charge and available in most cities. Participation in AA/NA can be particularly helpful as part of "aftercare" and ongoing engagement with services to help manage SUDs. Providers are encouraged to consult the recently updated VA/Department of Defense Clinical Practice Guidelines for SUDs for more detailed treatment recommendations. 81 
Psychotherapy
In response to high rates of alcohol use among veterans, the VA has implemented system-wide alcohol screening. The goal of Screening, Brief Intervention, and Referral to Treatment (SBIRT) is to intervene upon risky and unhealthy drinking habits prior to progression to an alcohol use disorder, or to provide immediate treatment to those with alcohol use disorders. 24 According to the VA/Department of Defense Clinical Practice Guidelines for SUDs, if treatment or further evaluation is indicated and acceptable to a patient after receiving a brief intervention, the patient should be offered a specialty referral or management in primary care. The guidelines state that if there is "an indication for and a willingness to seek treatment" a biopsychosocial assessment should be completed followed by the development and implementation of a comprehensive treatment plan. Following the collaborative development of the treatment plan, SUD-focused pharmacotherapy should be offered, if indicated, for alcohol use disorders and opioid use disorders, and all patients should be offered SUD-focused psychosocial interventions. Evidencebased psychotherapies and behavioral interventions for the management of SUDs typically involve short-term, cognitivebehavioral therapy (CBT) interventions. These interventions focus on the identification and modification of maladaptive thoughts and behaviors associated with increased craving, use, or relapse to substances. In addition, they may help reduce SUDs by helping incentivize individuals to achieve and maintain abstinence (e.g., contingency management therapies), or increase their ability to successfully manage stress without substances. Behavioral interventions can be delivered in person, via telehealth, and/or via the Internet. [36] [37] [38] [39] [40] Client-centered motivational interviewing approaches focus on helping increase motivation to engage in treatment and reduce or abstain from substances. 41 Walker et al conducted a randomized controlled trial of motivational interviewing among 242 Army personnel. Participants received one session of motivational interviewing plus feedback or a psychoeducation control. The findings showed that the intervention resulted in significantly fewer drinks per week and lower rates of alcohol dependence diagnosis. 42 Recognizing that young veterans are often unlikely to seek care at traditional VAMCs, researchers have begun to develop alternative, novel methods of treatment engagement and delivery. For example, Pedersen et al developed a web-based, single-session intervention to reduce alcohol use among young veterans. 43 In just 2 weeks, using Facebook as a recruitment site, they recruited a sample of 784 veterans. The intervention uses personalized normative feedback (PNF) and was found to reduce number of drinks per week as well as binge drinking 1 month later. The advantages of an intervention like this one include the fact that it requires no clinician time or patient travel to a VAMC. In addition, web-based interventions reduce other barriers to care such as stigma.
Pharmacotherapy
In addition to behavioral interventions, pharmacotherapy can play an important role in the treatment and management of SUDs. 44 Medications can help reduce withdrawal symptoms which may serve as a trigger or reason for relapse, if untreated. In addition, medications can be helpful in decreasing craving, which is also a potent trigger for increased substance use or relapse following treatment. There are three medications that are approved by the US Food and Drug Administration (FDA) for alcohol use disorders: naltrexone, acamprosate, and disulfiram. Methadone, buprenorphine, naltrexone, and extended-release injectable naltrexone are approved by the FDA for the treatment of opioid use disorders. There are no FDA-approved medications for the treatment of cocaine or marijuana use disorders.
Recently, exploratory use of off-label medications for SUDs has also been the interest of much attention (e.g., oxytocin and N-acetylcysteine) . 45, 46 Investigators have also begun to explore the use of medications to treat SUDs and commonly co-morbid mental health disorders. Rarely does a veteran present with only an SUD. Oftentimes, veterans with an SUD also have co-occurring psychiatric conditions such as PTSD or depression. Recent studies have investigated several medications to help identify effective pharmacologic interventions for SUD and PTSD. For example, studies have investigated the use of prazosin, topiramate, and N-acetylcysteine with mixed results.
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Treatment challenges Rural locations
According to the VA Office of Rural Health, there are ~3.4 million rural veterans (41%) that comprise the total number of veterans enrolled in VA health care system. 50 Access to care, particularly mental health services, is problematic for veterans residing in rural areas. Increased access to mental health care via telemental health (TMH) modalities may improve quality of life for veterans living in rural areas. 51 Feasibility and efficacy have been shown in the utilization of TMH in home-based settings and remote locations among veterans and civilian populations. [52] [53] [54] [55] [56] Though literature directly pertaining to the delivery of TMH services for SUDs is limited, the small body of research that specifically investigates substance use TMH treatments has demonstrated favorable results. 53 , 57 Frueh et al examined relapse prevention in veterans with alcohol use disorder using telehealth from a remote site to a local clinic. Results showed that abstinence was retained in 13 of 14 treatment completers and there was high participant satisfaction for the services delivered. 57 It is also worth noting that this study delivered TMH in a group format. Similar findings were demonstrated among veterans receiving individual home-based TMH (HBTMH) services. Veterans living in rural areas who received HBTMH reported that they prefer to receive their mental health treatment using TMH, they would recommend TMH services to other veterans, and they felt safe and less subjected to perceived stigma associated with mental illness, including SUD. 54 Clinicians have also cited advantages of TMH services for rural veterans including low no-show rates, reduced stigma felt by patients, reduced costs and travel burden, and social connection. 58 While the benefits of TMH are promising, the delivery of TMH is not without disadvantages. Limitations include issues with connectivity (e.g., slow bandwidth, problems connecting via satellite internet providers, and availability of internet connection in very rural areas), issues regarding how user savvy the clinician and patient are, and confidentiality and privacy issues, though continuous advancements made in telecommunications have lessened the severity of these issues. Specific to SUD treatment, limitations of TMH include reduced ability to identify when a patient is intoxicated (e.g., inability to smell alcohol or other substance) or conduct unplanned drug testing. 53 Telehealth can play a considerable role in increasing mental health access for veterans residing in rural communities. TMH overcomes geographic, financial, and stigma-related barriers while yielding high patient satisfaction and perceived safety to veterans who would likely not otherwise receive it. Additionally, telehealth could have a transformative impact on the VA health care system and significantly improve quality of life for veterans.
Female veterans
In recent years, rates of problematic substance use among female veterans have been increasing. 38 SUD diagnoses among female veterans utilizing VA services have increased by 81% from 2005 to 2010. 59 Some female veterans may feel uncomfortable seeking SUD treatment within the VA. Female veterans may find it difficult to disclose substance use to providers due to perceived stigma and shame associated with being a female substance user. 60 Additionally, female veterans with SUDs have higher rates of childhood sexual abuse, military sexual trauma, and domestic violence than female veterans without SUDs, and women with PTSD are particularly at risk of developing substance-related problems. 61, 62 SUD treatments are often provided in groups made up primarily of male veterans. 62 Understandably, female veterans may feel uncomfortable discussing traumatic experiences in a male-dominated treatment setting. Female veterans may also be more likely to have childcare needs that may interfere with treatment utilization and engagement. 63 It is important for providers to remain conscious of women's minority status within the military and the VA and to handle hesitancy to disclose with compassion and sensitivity. Female veterans are likely to benefit from specialized SUD treatment and gender-tailored treatment, which may increase treatment utilization, attendance, and comfort. 61 Female veterans receiving care at VAMCs offering specialized services for women were more likely to engage in treatment and were more receptive to SUD treatment when gender-specific care options were accessible. 64, 65 Dual diagnoses 
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Teeters et al and adjustment disorder. 3 Among Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) veterans diagnosed with an SUD, 82%-93% were diagnosed with another comorbid mental health disorder. 3 Notably, veterans with an SUD diagnosis were three to four times more likely to receive a PTSD or depression diagnosis and <1% of veterans received an isolated diagnosis of SUD without any diagnosis of a co-occurring disorder. 3 Prevalence rates of SUDs and cooccurring disorders among OEF/OIF veterans echo findings from studies on Vietnam-era veterans, although post-Vietnam veterans are more likely to be dually diagnosed. 66, 67 Notably, individuals presenting with multiple diagnoses of SUDs and comorbid disorders demonstrate greater symptom severity and poorer treatment outcomes. 17 Dually diagnosed veterans are also more likely to have experienced homelessness and to receive VA disability benefits. 68 Psychiatric symptoms, such as symptoms associated with depression and PTSD, can precede or exacerbate drug and alcohol misuse and psychological distress can increase substance craving. 3, 69 Thus, there is an urgent need for efficacious treatments aimed at treating not only the SUD but also the co-occurring disorder.
Additionally, veterans with SUDs often have co-occurring medical conditions, such as obesity, sleep disturbance, physical injury, and chronic pain as well as other complicating issues such as lower overall quality of life, poorer quality relationships, and higher levels of aggression compared to veterans with a mental health diagnosis but no substance use diagnosis. [70] [71] [72] Female veterans with an SUD diagnosis are more likely to have reproductive and urinary problems than female veterans without an SUD diagnosis while male veterans with an SUD diagnosis are more likely to be diagnosed with circulatory and digestive system diseases than male veterans without an SUD diagnosis. 73 Though not typically addressed in SUD treatment manuals, these issues are likely to impact treatment and should be addressed during treatment.
Among OEF/OIF veterans, 63% diagnosed with an SUD also met criteria for PTSD. 3 Veterans dually diagnosed with PTSD and SUDs are more likely to have additional co-occurring psychiatric and medical conditions, such as seizures, liver disease, HIV, schizophrenia, anxiety disorders, and bipolar disorder. 68 Due to the high rates of comorbid PTSD and SUDs, the VA has attempted to integrate treatment by funding PTSD/SUD specialist positions and research efforts aimed at identifying efficacious evidence-based PTSD/SUD treatments. 74 However, services are often underutilized with only about 10% of SUD positive veterans receiving any type of SUD treatment in the past year. 75 Though psychotherapy is an important part of treatment for PTSD and SUD, the majority of patients with PTSD and comorbid SUD receive treatment for the SUD only. 76, 77 There remains a prevailing belief that the SUD should be treated first or that a patient must achieve abstinence before beginning treatment, leaving many active substance using clients unable to obtain treatment. 77 Additionally, patients are not always referred to PTSD treatment after completing SUD treatment. 78 This may lead to greater likelihood of a relapse in the future due to untreated PTSD symptomology and the chronic nature of addictive disorders. "Integrated" treatment models, in which both the SUD and PTSD are simultaneously addressed in therapy, have been developed over the past decade. The findings from studies of integrated treatments show that substance use typically decreases significantly and does not increase with the addition of trauma-focused interventions. 79, 80 Multiple randomized controlled trials of integrated interventions have been conducted, demonstrating improvements in both PTSD and SUD outcomes. 76, 79, 80 However, there is insufficient evidence to conclude that integrated treatments are superior to SUDonly or PTSD-only singular treatments. 80 Further research is needed to determine whether integrated treatments outperform evidence-based SUD and PTSD treatments. Additionally, research on treatments designed to target other mental health disorders that often co-occur with SUDs, such as depression, anxiety, and adjustment disorders, is greatly needed as the vast majority of veterans with SUDs are dually diagnosed.
Stigma
Another challenge to treatment that is sometimes encountered by veterans is the stigma associated with seeking SUD treatment. Efforts to integrate SUD care within the context of other mental health care would be helpful. So, instead of having to seek care at the "addiction clinic," veterans could be seen at a general "mental health clinic" that would address a myriad of issues (e.g., anxiety, depression, bereavement, PTSD, couples and family therapy). Furthermore, integrating SUD care into primary care would take it another step further in reducing stigma and increasing access to care. 2 Additionally, the hypermasculine military culture often places importance and value on self-reliance. Therefore, military veterans may be more likely to strive to solve mental health issues on their own and view getting professional mental health treatment as a sign of "weakness". Additionally, they may feel the need to help "protect" family or friends by not talking about their symptoms or struggles. It is important that providers are aware of these issues so that they can choose to address and normalize these in a sensitive manner early on in treatment. 
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Summary
In summary, veterans demonstrate high rates of SUDs. There is a clear need for the development of novel, more effective, evidence-based interventions to address the health care needs of our veterans and their family members struggling with SUDs. Efforts to overcome barriers to those seeking treatment are needed so that veterans in need of services are able to access treatment and experience long-term recovery.
